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SECTION A: - MUST BE ANSWERED BY ALL STUDENTS 


QUESTION 1 (8 marks) 


The matric potential in a soil at the soil surface (point A) is 0 m and at point B (at 0.25m depth) it is -1.5m. 

The average hydraulic conductivity of the soil between points A and B is 0.003 m/sec 

(a) If we take the surface as our reference point, what is the gravitational potential at point B in units of metres, 
and units of kPa? Show your working (2 marks) 

(b) What is the equation for hydraulic potential? (1 mark) 

(c) Determine the matric potential at point A and point B (hint, units of metres is easiest) (2 marks) 

(d) Calculate the hydraulic gradient (1 mark) 

(e) Use Darcy’s Law to calculate the flux of soil water in this system. Include the appropriate units 


with the answer (2 marks) 


QUESTION 2 (18 marks) 

Two undisturbed cylindrical core samples of a uniform, non-shrinking soil were taken from a paddock. The 
cores are 8 cm (0.08 m) internal diameter and 5 cm (0.05 m) in height. The soil has a particle density of 2650 
kg m° and the density of water is 1000 kg m”. The data in the following table were calculated for a number of 
soil physical properties. On checking the table of data, you notice a number of calculation errors and other 
inconsistencies with the data. Please find six gross errors (not including any small rounding errors) in the data 
and explain why you believe these to be wrong. Assume that the soil weights and the dimensions of the core are 
correct. Show any working required, including which of the provided equations were used to determine errors 


when needed. 


Ms 


Calculated soil properties Sample A Sample B 
Wet soil weight 0.440 kg 0.330 kg 
Dry soil weight 0.360 kg 0.310 kg 
Gravimetric water content 0.444 kg/kg 0.65 kg/kg 
Bulk density 1432 kg m®° 1.833 gcm® 
Volumetric water content 0.318 m/m* 0.08 kg/kg 
Porosity 0.459 0.355 
Air-filled porosity 0.411 45.5% 
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QUESTION 3 (24 marks) 

Answer the following FOUR questions. (6 marks each) 

(a) List two ways water may be lost from soil in an agricultural setting. For each way, state whether a light 
textured or heavy textured soil would potentially increase or decrease water loss. Give reasons for your 
decision. 

(b) What are the differences between slaking and dispersion in soils? Provide an example of a soil that 
undergoes each process. 

(c) Define the following terms and outline any relationship between them — Field capacity, Permanent wilting 
Point, and Plant Available Water. 

(d) Describe two agricultural practices that are employed to reduce erosion risk. Briefly outline how the 
practice is supposed to reduce erosion risk, and name the factor in the Universal Soil Loss Equation that the 


practice aims to influence. 


Section B is on the next page 
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SECTION B: - ALL STUDENTS 


QUESTION 4 (24 marks) 

Write brief comments on ALL of the following topics (4 marks each): 
a) dryland salinity 

b) nitrogen cycling in soil 

c) variable charge 

d) acid soil infertility 

e) effects of sodicity on plant growth 


f) composition of humus 


QUESTION 5 (12 marks) 
Draw the complete PHOSPHORUS cycle in soils (6 marks) and describe the key environmental factors that 


affect 2 of the transformation processes (6 marks). 


QUESTION 6 (14 marks) 

You are asked to provide advice to a farmer on the Northern Tablelands of NSW with improved sown pastures. 
It is spring and the small amount of legumes present in his pasture are pale yellow and stunted with chlorosis of 
the whole plant but particularly the upper leaves. You are provided with the following cation results from the 


surface 10 cm. 


Soil test Value 


Exchangeable cations (cmol,/kg) 


Ca”* 23 
Mg* 0.5 
K* 0.1 
Na* 0.3 
Alt + Ht 0.8 
a) Calculate the cation exchange capacity (cmolc/kg) and base saturation (%) (4 marks) 


b) What do you think the pH (+ 0.5), dominant clay mineral and texture of this soil might be? (2 marks) 
c) Discuss any potential limitations to productivity based on the cation profile. (4 marks) 


d) What do you think is causing the observed plant symptoms and why? (4 marks) 


Please remember - This examination question paper MUST BE HANDED IN. Failure to do so may 
result in the cancellation of all marks for this examination. 
Writing your name and number on the front will help us confirm that your paper has been returned. 
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